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' ABSTRACT '
i) University: University of Durham
ii) Project title: Simultaneous and consecutive
interpretation and human information
processing
iii) Period covered by this report: September, 1968 -
: July, 1971

iv) Director of project: Dr. D. Gerver

v) Research staff: Miss Carol Sherrard
(Research assistant)

'vi) Research aims:

The principal aim of the research was to in-
vestigate the effects of noise on the performance of
simultaneous conference interpreters, and to carry out
a detailed examination‘of verbal and temporal aspects
of thelr output in relation to sohrce language input.
It was also hoped'that the results of such an analysis
would contributé towards an understanding of the com-

" plex information processing involved in simultaneous
interpretatibn.

A further aim of the research was to compare
the relative effectiveness of simultaneous and consecu-
tive interpretation in conveying information to the

. listener in both ncrmal and adverse listening condi-

tions.
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(vii) Research methods:

a) Noise and simultancous interpretation.
12 simultaneous interpreters were asked to

shadow or interpret simultaneously into English pre-
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omissions, corrections, ear-voice span, and various
temporal characteristiés involving speech and pause
times. Both pen recordings and on-line computer anal-
yses were employed for the latter measurements. Two
.independent Judges also rated subjects' interpretations
on scales of intelligibility and informativeness and
the Maudsley Personality Inventory was administered to
all subjects.

b) Simultaneous interpretation and recall of

material interpreted.

9 trainee simultaneous interpreters were
asked té listen to, shadow, or simultaneously interpfet
into English pre-recorded passages of Frendh prose.
After each passage subjects were asked to answer 10
questions pertaining to the text.

¢) Simultaneous and consecutive interpretation.

Groups of undergraduates with little or no

knowledge of French were placed in a conference-like

Cend v
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situation and asked to listen to passages of French
prose together with either simultaneous or consecutive
interpretation which they received through headsets.
After each passage subjects were asked to reply to 10
questions relating to the passage. The comparison was
made in both dhiet and noisy listening conditions.
(viii) Research summary:

| a) The effect of noise on the performance of
simultaneous interpreters was studied in an expériment
in which 12 professional conference interpreters
snadowed or simultaneously interpreted into English 6
pre-recorded “‘passages of French prose at 3 signal-white
noise ratios: No noise, +5 dt, -2db. The principal
findings were that, though both shadowers and inter-
preters omitted more as noise increased, interbreters
made more errors than shadowers at each signal-noise
ratio. Furthermore, the ratio of interpreters' self-
corrections to errors remained almost the same at the

3 signal-noise ratioé in spité of the increase in er-
rors. It was also found that,'though interpreters had
greater cear-voice spans than shadowers, the ear-voice
spans for both tasks remained fairly constant under the
3 experimental conditions. It was suggested, therefore,

that in order to maintain a constant ear-voice span
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under noisy li'stening conditions, simultaneous in-
terpretcré Wéégiprepared to sacrifice accuracy by lower-
ing their-response criteria. |
Analysis of the temporal characterisﬁics of
subjecﬁs' performance demonstrated a retarding effect
of noise on simultaneous interpretation as compared
with shadowing. This was shown in decreased output
rates and in increased pause times. It was also found
that the proportion of input pause time ﬁtilised'by
shadowers and interpreters, as well as the proportions
of total input-output time spent in simultaneous listen-

-

ing and speaiking, did not differ significantly either
within or between experimental conditions and tasks.

A Yerkes-Dodson type effect was found in the re-
lationship between interpreters' performance (words.
correct) at eéch éignal-noise ratio and scores on the
M.P.I. Neuroticism scale; no correlation being found in
the No noise condition, a positive (but not quite sig-
nificant) correlation at ;5 db, and a significant nega-
tive correlation at -2db. The range of subjects' Neuro-
" oticism test scores was within the limits for the nor-
mal group in the test standardizatior samples. In sum-

mary, the higher the neuroticism score, the better the

performance under slight stress, but the greater the



decrement 1in performance under greater stress. .o re-
lationsinip was found between Neuroticism scores and the
temporal measures of output mentioned above.

Bb) Simultaneous interpreters' retention of ma-
terial translated was examined in an experiment in
which 9 trainee siletaneous interpreters were asked to
listen to, shadow and simultaneously interpret into
English 3 pre-recorded French prose passages. After each
passage Ss were asked 10 questions relating to the pas-
sage. Significantly higher comprehension scores were
obtained in the listening condition than in simultaneous
interpretation, which in turn yielded significantly:
higher scores than shadowihg. These results are dis-
cussed in terms of the level of processing required for
each task, and its subsequent effect on channel capacity.

c) The relativeleffectiveness of simultaneous and
consecutive interpretations in conveying information to
the conference listener was examined in two experiments.
In the fifst experiment 15 undergraduate subjects with
minimal knowledge of French listened under simulated
conferénce conditions to 3 French prose passages to-
gether with simultaneous interpretafions of the pas-
sages, ardd 15 similar subjects listened to the same 3

passages followed. by a consecutive interpretation of
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each passage. After each passage subjects were asked
10 questions relating to the passage. No differences
were found in retention scores for the simultaneous and
consecutive conditions.

In order to examine the effect of adverse
listening conditions upon an audience's ability to re-
tain information presented in either simultaneous or
consecutive interpretaﬁion, the first experimenﬁ was
repeated gith I groups of subjects and two types of ad-
verse listening conditions. In one condition both
source language text and the interpretation thereof
were heard againét a background of white nolse in the
lecture theatre. In the second condition subjects
heard source language texts and interpretations against
a background of noise in their headsets. Once again no
significant difference was found bétween conditions,
though hagher average comprehension scores were obtained
for consecutively than for simultaneously interpreted
passages. |

Though iﬁ was not possible to compare the re-
‘sults of the two experiments by means of any stat;sti-
cal test, a comparison of the two sets of results ap-
pears to show that, asAhight be expected, noise in the

headphones caused a slightly greater decrease in com-
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prehension scores for simultaneously than for consecu-
tively interpreted passages.

| d) Finally, the report includes a complete des-
cription of the computer system and programme developed.

for the on-liine analysis of temporal characteristics of

twin-track tape-recordings of speech.

(ix) Papers and publications:

a) Conference papers

'."How many things can we attengxto at once?

The problem of simultaneous interpretation."”

~Presented to the British Assoclation at Durf

ham, September, 1970.

. "Noise, attention and simultaneous interpre-
tation." Presented to the British Psychologi—
cal Society at Exeter,.April, 1971.

"Noise and the simultaneity of simultaneous
interpretation." Presented t§ the Experimental

Psychology Society, London, January, 1972.

b) Publications - submitted and in preparation

Level of processing and comprehensioh of prose.
(Submitted for publication).

Noise, attention and simultaneous interpretation.
(In preparation). | |

Noise and the simultaneity of simultaneous

interpretation. (In preparation).
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ASPA - Automatic speech-pause analyzer. A suite of
computer programmes for monitoring patterns of
speaking and pausing from twin channel tape

& . recorder output.

Submitted for publication. -
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Introduction

There are two types of translation services
provided at international conferences or at small math--
erings where the participants may not :ak one another's
languages. At larger conferences one is more likély to
find simultaneous translation where the'interpreter‘
translates out loud as he listens to the source language
message. Since, as Miller (1963) has pointed out, it
is an almost universal characteristic of human verbal
behaviour that a person will'rarely both speak and lis-
ten at the same tihe, the very fact that simultaneous
interpreters appear to be able to do just this fof up
to 15-20 minutes at a time justifies a psychological
study of the performance of simultaneous interpreters.

The other form of conference interpretation
is consecutive interpretation in which the interpreter
first listens to the source language speaker, then de-
livers a translation when the source speaker has fin-
ished. Each type of interpretation can be expected to
impose different loads on the cognitive capacities of.
both the interpreter and his audience. The studies to
be discussed in this'réport represent attempts to study
the processes involved in slmultaneous interpretation,

'particularly when carried out under poor listening con-
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ditions, and to assess the relative effectiveness of
these two forms of interpretation in conveying infor-

mation to the listener.

o
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Noise and simultaneous interpretation

By any standards the performance of skilled
simultaneous interpreters is a remarkable feat. They
appear'to be able to monitor, store, retrieve, and
translate source language input whilst at the same time
uttering their translations in a target language. Vhat
is more, since they correct themselves as they go along,
often without interrupting the flow of sbeech, they
must also be monitofing some fqrm of feedback of their
translation, and comparing it with what they can recall
of the original message.

Continuous skilled tasks involving attention
switching and/or data transformation are particularly
likely to be susceptible to interference from environ-=-
mental noise, as has been shown by Broadbent (1958),
Jerison and Wing (19575, Woodhead (1958) and others.

It is not surprising, therefore, to find that simul-
taneous interpreters are particularly sensitive to
environmental noise, and will often refuse to Qork in
conditions which do not apﬁear to be particularly
stressful to the observer. There would appear to be
- two possibly interlinked explanations for any detri-
mental effects that noise may have on interpreters!'

performance:



| The first is sugrested by some expceriments by
Rabbitt (1966). 1In the first of these Rabbitt presented
Ss with tape recorded word lists either with or without
pulse modulated white noise. Ss repeated the words
aloud as they heard them, and at the end of each list
they were tested for recognition of these words as part
of a second list. Rabbitt found that noise levels
wnich did not affect intelligibility reduced both the
efficiency of recognition, and Ss' confidence 1n their
recognition judgments. Rabbitt (1968) went on to dem-
bnstrate that, not only recognition, but also recall
was poorer when test material was presented at nolse
Jevels which did not affect intelligibility. Final;y,
éh@ perhaps more pertinent still to the problem of
noise and simultaneous interpretation, Rabbitt (1968)
carried out an experiment involving the "understanding"
of éonnected discourse rather than recall of word lists.
He found that the introduction of noise in the second
half of auditorily presented prose passages 1lnterfered
with recall of material from the first half of the pas-
sage heard without nolse. Rabbitt interpreted'his re-
sults as "demonstrations that increased difficulty of
. recognition of speech tarough noise may interfere with

other activities (conveniently called rehearsal) which



may be necessary to efficiently retain data in memory".
The implication of thése studies for the ef-

fects of noise on simultaneous interpretation would be,
then, that it is not so much perception of the input
message which may be affected by moderate noise levels,
but rather the processes involved in recall and trans-
formation (translation) of the source language message.
The second explanation of the effects of noise on simul-
taneous intérprete?s' performance is in terms of indi- -
vidual differences in arousal level. The relationship
between arousal level and performance is usually assumed
to take the form of an inverted U, insofar as performance ;
improves up to an optimal point (cepending on the task)
as arousal level increases, but if arousal level increases
even further performance begins to fall off. This use
of the term "arousal level" is often defined in terms

] of a state of general arousal, and anxiety in particu-
lar. Broadbent (1957) suggested that highly anxious
individuals woﬁld have a low tolerance for noise, and
Stennet (1957), for instance, using an auditory tfacking
task, palmar conductance, EMG, and monetary and shock
incentive conditions found an inverted U relationship

between performance level and level of arousal. The
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test used to investigate this factor in the present
study was the Eysenck Personality Inventory. The t.i.I.
is an easy to admiﬂister scale, and the Neuroticism
scale is reported by Jensen (1965) to correlate .76 with
the Taylor Manifest Anxiety Scale - itself devised as a
measure of level of emotional response, and thepefore
of drive. Jensen (1962) also reports that Ss with high
N scores stood up less well in a laborious serial learning
task.

Finally e;r-VOice spans in shadowing and sim=-
ultaneous interpretation were examined . Treisman
(1965), using bilinguals rather than trained interpre-
ters, found a greater ear-voice span for interpreting
than shadowing. This, together wiih Pollack and Ruben-
stein's (1963) finding that it takes longer to respond
to words in noise, éuggested that any increase in the
time taken to respond to words in noise might be reflected
in corresponding increases in ear-voice spans, particularly
in interpretation where S has additional operations to

perform on the input.
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daverials -
0 French passages of approximately 500 words. -
each were redorded on tape by a male native French
speaker at a rate of about 120 words per minute. The
passages were taken from recent issues of the UNESCO
Courier, and were exampléé of the type of subject matter
ffequently encountered by interpreters at conferences.
Subjects

The subjects were 12 professional- conference
interpreters, with many years experience of wdrking si-
multaneously from French to English.
Procedure

A 3x3 Greco-Latin square design was repeated
four times: all subjects shadowed three passages, and
interpreted three passages. Each passage was elther
shadowed or interpreted at one of three signal to white
noise ratios: no noise, +5db, -2db. Six subjects
translated before shadowing, and 6 subjects shadowed "
before translating. The passages shadowed by the first
g?oup were translated by the second group, and vice-
versa. Separate stimulus tapes were prepared for each

subjedt according to the Greco-Latin square design.

The stimulus tapes were played to Ss ind%vi-
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dually over headphones from a Uher Universal Teaching
tape rcecorder, and their responses were recorded on thne
bottom tiacks of their stimulus tapes via 2 boom micro-
phone attached to the headset. After preliminary trials
witﬁ interpreters to determine the approximate level at
which they preferred to listen to the passage, the ap-
proximate mean sound pressure level was read from a
Dawe Sound Level Meter set against the headphones in a
scundproof room. This level was approx. 80 db re
0.0002 dyne cm2. Tne output from the wnite noise gen-
erator, the band width of which was tailored to tne
speecnh spectrum, was then fed via a step attenuator
(set at 10 db) to the heédphones, and the gain increased
until the sound level meter read 80 db. This estab-
lished 0 db signal-noise ratio. The tape recorder sig: '
nal was then fed to a sound mixing unit, while the sig-
nal from the nolse generator was fed to the mixing unit
via the step attenuator. 1In this way the approprilate
signal-nolse ratio could be adjusted before the mixed
signal was finally fed to Ss' headphones.

The signal-noise ratios +5db and -2db were
selected after pre-testing with a number of interpre-
tgré, who were asked whether they might edﬁounter vari-

ous noise levels in the actual interpretation situation,
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and 1f so wnether they wouid find them tolerable. It
should be noted, of course, that there is rarely as
mucn noise in the conference amplication system as in
this study; the most likely source of annoyance durine
éonferences peing the random scrapings and bangings due
to audience movement during speeches, as well as coughs,
sneezes, etc. At +5dov the interpreters said that they
could manage to work, but would not like to do so,
while at -2db they reported that they would find if
very difficult to work, and would soon refuse to carry
on. All of the Ss actually employed in the experiment
itself reported that they could not work at -2dbo, and
would refuse to begin if they actually encountered such

poor listening conditions at a conference.
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freatment ol Results

1. Har-voice span
For both snadowers and interpreters ear-voice-
span in words was calculated at every 5th word of the
input in terms of the number of words not yet correctly
repeated or interpreted by the subject. Words omitted
entirely in shagb*ing or translation were counted as
part of the ear-voice span until the subject had
passed beyond the po;ng at which they could have been
shadowed or meaningfully interpreted (i.e. in the cor-
rect context). Provided that some rea;onable connec-
tion could be inferred between the interpreter's out-
put and the original message, an érror in translation
was counted as a correct translation and not as part of
ear-voice span. Parapnrase was taken into accpunt, and
there were specific rules relating to the number of
words which could be meaningfully translated into Eng-
lish. For instance, "ne...pas'" was counted as one word
from the "ne", and articles in the original were not
counted when they would not normally have been trans-

lated.

2. Number of words correct

In assessing the correctness of interpreta-

tions a reasonable paraphrase was accepted as correct,
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since a word-for-word translation was not expected, and
indeed would not have been a good translation from the
interpreter's point of view.

3. Evaluation of translations

Two independent judges evaluated each trans-
lation on two scales used by J.B. Carroll (1965) in or-
der to compare human with machine translations. Both
scales were 9 point scales, and the first "Intelligi-
bility" scale was employed to assess the degree to
which the interpreter's translation of a passage sounded
like normal well-thought-out prose, and would be under-
standable in the Same way as if it had been originally
spoken in the target language. Though the translated
version of a passage may sbund (or read) well, it may
bear little relationship to the original in terms of
the meaning conveyed. Carroll approached the question
of the fidelit& of a translation by converting it into
the complementary question of whether the original
could bé found to contain no information that would
supplement or ‘controvert information already conveyed
by the translation. The scale of ”Informativeness",
then, pertains to how informative the original passage
is perceived to be after the ‘translation has been seen

and studied. If the translation already conveys a
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great deal of information) the original may ve:said to
be low in informativeness relative to the translation
oelng evaluated. If, however, the translation conveys
a limited amount of information, it may be that the
original conveys a great deal more, in.which case the
original is high in informativeness relative to the
translation being evaluated. Using 36 raters, Carroll
found that the scales reliably differehtiated between
translations employed in his study.

The two raters employed iIn the present study
were botp graduate students in the Department of Educa-
tion at Durham Univgrsity, with some experience in
marking translations from French up to A level standard.
The translations were transcribed, and in order to pre-
pare the tranélations for evaluation all hesitations
and false starts were omitted, and the resulting texts
were given to the two independent judges. The judges
were not informed of the experiment, and were simply
asked to evaluate the texts by assigning them to points
on the seéarate 8 point scales of Intelligibility and

Informativeness developed by Carroll (see Appendix I).




Results
i) Ear-voice span
The results of tne ear-voice span measurement

at each signal-noise ratio are shown in Table 1:

No noise  +5db -2db X

SHADOWING 1.55 1.87 = 2.58 2.00

INTERPRETING 5.29 5.60 6.09 5.66
X 3.42 3.73 4.33 |

Table 1: Mean Ear-voice spans (words).

The analysis of variance showed that there was
a significantly greater ear-voice span for interpreters
than for shadowers (F = 121.72; df = 1,10; p & .01).
There were né significan;_main or intéraction'effects
for signal-noise ratio.

ii) Words correctly shadowed or interpreted

The number of words correctly shadowed or in-
éerpreted by each subject was transformed into a pro-
portion of the number.of words 1in the passage concerned,
and then into arc-sin form for the analysis of variance.

Theée results are shown in Table 2.
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No noise +5db -2db X
SHADOWING 1 0.97 0.91 0.83 0.90
INTERPRETING 0.86 0.77 0.73 0.78
X 0.91 0.84 0.78
Table 2: ilean proportions of words correct.

Significantly more words were correctly sha-
dowed than interpreted (F = 36.66; df = 1,10; p-< .001).
Signal-noise ratio had a significant effect on propor-
tions of words correctly shadowed or interpreted (F =
14.28; df = 2,205 p € .001). There was no significant

interaction between task and signal-noise ratio.

iii) Words omitted, errors of commission, corrections
Subjects' protocols were further examined for
omissions, errors of commission, and corrections.
a) Omissions
Mean numbers of words omitted in shadowing
and intérpreting are shown in Table 3 below. Signifi-
cantly more words.were omitted in interpretation than
in shadowing (F = 21.63; df = 1,10; p < .001), and
there was a significant effect of signal-noise ratio

(F = 8§.50; df = 2,20; p < .0l1). There was no signifi-

C
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cant interaction effect.

No noise  +5db -2db X
SHADOWING 3.75 19.67 36.67 20.03
INTERPRETING 27.42 30.08 51.83 36.44
X 15.58 24,88 44,25

Table 3: Mean number of words omitted.

b) Errors

Table 4 below shows the mean number of errors
committed (i.e. words wrongly translated or shad&wed).
Significantly more errors were made in interpreting than
in shadowing (F = 11.03; d4f = 1,10; p < .01). Signal-
noise ratio had a significant effect on error score (F =
25.65; df = 2,20; p < .001), and the significant inter-
action between signal-noise ratio and task verifies the
impression gained from inspection of the table that the
lowest S/N had a greater effect on interpreters thah

shadowers.

No noise +5db -2db

X
SHADOWING 5.75 16.58 25.08 15.81
INTERPRETING ' 14.33 25.92 46.33 28.66
X 10.04 21.25 35.71
o Table 4: Mean number of errors.




c¢) Corrections

“ne mean number of corrections, or revigsions,
of words in interpreting are shown in Table 5. The
number of corrections made in shadowing was so small as
to make any comparison with interpreting unnecessary. -
tven though the mean number of-corrections did not fall
as S/N decreased, when the means are viewed as propor-
ﬁions of the errors made (see Table 5 below) it can be

seen that corrections fell proportionately as errors

increased at lower S/Ns.

No noise +5db -2db

INTERPRETING 6.5 7.35 7.35

Table 5: Mean number of corrections.

iv) E.P.I. neuroticism and extraversion scores

a) Neuroticism

The mean .neuroticism score for the group of
simultaneous interpreters employed in this study (X =
10.5; S.D. = 6.20) places these Ss within the range of
Eysenck's standardization sample from the normal popu-~
lation. Rank correlations (Spearman's rho) were calcu-

lated between neuroticism scores and the measures of
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performance: ear-voice span, words correct, ete. Ix-
cept for the relationships tetween neuroticism and words
correctly shadowed or interpreted at different sisnal-
noise ratios shown below, all correlations proved to be
insignificant (i.e. close to zero}. As can be seen
from Table 6 below, there is a slight negative correla-
tion between neuroticism and shadowing performance ag
cach S/N, whereas the relationship between neuroticism
and interpreters' performance is more complex. At
+5db, rhos for both shadowing and interpreting miss
signifiqance at the .05 level (rs.05 = 0.500), while
rho between neuroticism and interpreters' performance
at =-2db just misses significance at the .01 level
(rg.01 = 0.712). |

No noise +5db -2db
SHADOWING -0.1861 - -0.4380 -0.2702
INTERPRETING -0.0262 +0.4091 <=0.6940

Table 6: Coefficients of rank correlation
(rho) between neuroticism scores
and words correctly shadowed or
interpreted.
b) Extraversion
Mean scores for subjects (X = 12; S.D. = 4.59)

are within the range of Eysenck's normal standardization




ld

sample. Rank correlations were calculated between ex-
traversion scores and performance measures, and all
proved to be close to zero.

v) Evaluations of intelligibility and informativeness

a) Intelligibility

The mean scores assigned by eaéh Judge at
each signal-noilse ratio are shown in Table 7 below. A
three factor repeated measurements analysis of vari-
ance (Order x S/N x Judges) (Winer, p. 319) was em-
ployed, and the results of the analysis showed no sig-
nificant difference between orders of presentation of
the translation task (F = 4.321; df = 1,10), a signifi-
cant effect of signal-noise ratio (F = 4.396; af = 2,20;
p < .05), and a significant difference between judges
(F = 32.752; df = 1,103 p < .001). None of the inter-
action terms were significant. Since there is no ef-
fect of Order, only the means for Judges and signal-

noise ratios are shown in the table below.

No noise +5db =2adb
SNy SN, SN3
Judge 1 , 6.8 6.2 5.4 6.1
Judge 2 5.3 4.7 4,2 4.7
6.1 5.4 4.8

——————— e . e e it wbe WS AR L S o

Table 7: Mean intelligibility scale scores.



Scheffé's test showed that the difference be-
tween No noise and +5db was significant at the .05 le-
vel (F = 4.68, df = 1,20), that between ilo noise and
-2db was significant bpeyond the .01 level (F = 17.58),
wiille the difference between +58b and -2db was not
quite significant at the .05 level (F = 4.12; F.OS = 4,35).
b) Informativeness

A similar repeated measurcments analysis of
variaﬂce was carried out on Informativeness scale
scores. [There was a significant difference between or-
ders of presentation of the translation task (F =
7.085; df = 1,10; p < .05), showing that subjects who
translated first séored higher on the Informativeness
scale, than those who translated after shadowing.

There wés a significant effect of signal-noise ratio

(F = 4.688; df = 2,20;: p < .05), but no significant ef-
fect for judges (F = 4.495; df-= 1,10). HNone of the
interaction terms were significant. Table 8 below

shows the mean scores for order and signal-noise ratios.

SNl SN2 SN3
Order 1 5.1 6.5 6.5. )
Order 2 ‘ 3.3 3.8 5.1 4.1
4.2 5.2 5.8

Table 8: Mean informativeness scale scores.




Scneffe's test showed that tnhe difference be-
tween No nolise and +5db was sipgnificant beyond the .05
level (F = 6.769: df = 1,20), that between lo noise and.
-2db was significant beyond the .001 level (F = 18.48),
while there was no significant difference between +5db

and -2db (F = 2.88).
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DISCUSSION

These results confirm Treisman's finding of
greater ear-voice spans for simultancous interpreting
than for shadowing {(which 15 not very surprising in
view of the extra work interpreters must do). It must.
after all take more time to transform than simply to re-
peat the input.

The lack of a significant effect of noise on
ear-voice span may be due to the fact that, as Miller,
Heise and Lichten (1951) showed, context facilitates
perception of speech in noise, and this may have coun-
teracted any increased in time that might have been
necded to respond to individual words in noise. On the
other hand, it might also be hypothesized that, as time
for word recognition increases Ss might attempt to‘
maintain a constant ear—voiqe span, sacrificing accur-
acy in their attempt to do so. Indeed the results
'shown in Table 2 tund to bear this out, all che more so
in the case of interpretation where one simply cannot |
afford to lag too,far behind.

As can be seen, significantly morec of each
passage was correctly shadowed than interpreted, and
noise had a significant adverse effect on performance

of both tasks. The lack of significant interaction be-
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tween task and noise level, however, appears to indi-
cate that noise did not have a greater effect on inter-
pretation than on shadowinr, contrary to what would
have been predicted from Ravbitt's experiments.

On the other hand, closer examination of sub-
Jjects' protocols for errors and omissions showed that
noise did have differential effects on shadowing and
interpretation, the deterioration in the quality of
the translations as noilse increased being also reflec-
ted in judges' ratings.

Subjects both cormmitted more errors, and omit-
ted more, in interpretation than in shadowing, but
though there were both more errors and omissions in
noise for‘both experimental tasks, noise had a signi-
ficantly greater effect on errors in interpretation
than 1n shadowing. ' Since there was generally better
performance in shadowing of the same passages, 1t seems
unlikely that interpreters' errors could be due entire-
iy to miéperception of the source message in noise.
Furthermore subjects appeared less able to monitor
their errors at lower S/N's, and it seems reasonable to
conclude therefore that dfficulty in perceiving source
language input has, in fact, resulted in less channel

capacity being available for translation and monitoring
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of output by the interpreter.
As a matter of interest the following are cx-

amples of the type of correction Ss can make:

Source Interpreter
La Carte the charter - the map
eesseest imprimecesss is imprinted - is printed
esesesssSur tous les con- especially on the conti-
tinentseeese nents - on all the con-
tinents

Aussi bornee que cette Just as limited as this -

activiteseoss however limited this
activity
eeessssur de tres grandes over great distances = very
distanceseeese great distances

In these and other examples of self-correction
the interbreters appear to be carrying out a monitoring
procedure similar to Miller, Galanter and Prioram's (1960)
TOTE or "test-operate-test-exit"®., S generates a target
language response, which passes a first test and is ut-
tered, the utterance,is then tested again. If the se-
cond test is passed, the interpreter proceeds to the
next item, if not he "operates'" again by generating
further response, and so on. Repeated operations are
possible because the original message remains available
until the translation passes whatever tests S decides

to carry out.
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The testg referred to atove would directly reflicct a
subject's response criterion, and may operate at phoneiic,
syntactic, as well as semantic levels of analyéis. It is
surmested, then, that apart from any effects on channel
capacity per se, noise may also lead S to lowér his normal
criterion and accept inadecuate responses.

The importance of individual differences in response
to stressful working conditions is demonstrated in the
relationshin between E.P.I. Neuroticism scale scores and
the proportions.of the inbut texts correctly shadowed or
'interp;eted. With a simple task such as shadowing there
is only smallish (and insignificant) correlation between
Neuroticism scale scores and performance at different
noise levels. ;n the more complex task of interpreting,
however, an inverted U shape relationship is found with no
corr?lation between N and performancé under pgood listening
conditions, an improvement in performance with increase in
N under slight noise stress, but a significant fall-off in
performance for subjects with higher N scores when noilse
stress is increased.

A tendency to high arousal under stress (insofar as
it is assessed by the E.P.I. il scale) appears, therefore,
to be an advantage for simultaneous interpreters when
workinglunder moderately stressful listening conditions,

but a liability under more stressful listening conditions.
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Since the -2db condition emnloyed 1n this study would never
be encountered in practice by professional conferencc
interpreters (they would refuse to work in [sucn adverse
conditions), whereas the +5db condition mipght well be
encountered from time to time, these results could be

born in mind in the selection and training of simultaneous

interpreters.




. II

The effects of noise on the temporal characteristics

of the performance of simultaneous interpreters




Introduction

Two hypotneses were advanced (L0 account for
the ﬁossible effects of noise on the performance of si-
multaneous interpreters in the-introduction to the
first part of this study:

1) The first hypothesis was based on two ex-
periments by Rabbitt (1966, 1968) on the effects of
noise on recall, and suggested that.leVels of noisé
which would not necessarily impair perception of the
input would Interfere with the processes involved in
retrieval and transformation of the source language
messaéé. One would, therefore, expect a greater decre-
ment in the performance of simultaneous interpreters
than shadowers as input noise increased.

2) The second hypothesis suggested that the
difficulty of perceilving speech in noise would be re-
flected in increased response latencies, which would in
turn be reflected in increased ear-voice spans.

| Broadbent's recent discussion (Broadbvent,
1971) of reaction times and response criteria suggests
an elaboration of this last hypothesis: “...reacﬁion
is delayed until there is sufficient evidence to exceed
some critical value and cause one of the possible ac-

tions to'occurl..The efficiency of the response will



then depend on the precise setting of the criteria. If
'criteria for all reactlons are set rather cautiously,
performance will be slow but accurate. If the crjkeria
are set %o allow response on relatively little evidence,
performance will be fast but inaccurate."

Increased reaction time to speech in noise
could, therefore, have two rather different effects on
interpreting, depending on a subject's response criter-
ion. If S maintains his.normal criterion of corrzct
response, one would expect little deterioration in the
quality of what was translated as noise increased, to-
gether bith.a slower but steady output rate. This,
however, could only be attained at the cost of an in-
crease 1ln ear-voice span, together with an increase in
omissions, but not of errors. If, on the nther hand, S
attempts to overcome increased reaction time by lower-
ing his response criterion in order to maintain a fair-
ly constant ear-voice span, one would expect almost un-
dhanged ear-voice épan‘and output rate, but an increase
in errors (but noﬁ necessarily omissions). The two
strategiles for the simultaneous interpreter to adopt,
therefore, would be elther to.sacrifice simultanelty
for aceuracy, or to sacrifice accuracy for simultaneity.

In the present context simultaneity refers to




phe fact that the simultancous interprecter attempts to
translate as he listens. 1In fact the translation itselfl
is not simultaneous, and will always lap slipghtly be-
hind the 1input. Listening and speaking can, however,
be simultaneous in so far as a large proportion of the
total source language input time may be taken up with
simultaneous output by the interpreter, and an examina-
tion of the actual proportion of total input-output
time spent in simultaneous listening and speaking is
proposed in the present study. It has been suggested,
for instance, by Goldman-Eisler (1968) that:
"...the.%npegmittent.silence between chunks
of speech in the speaker's utterance is a
very valuable commodity for the simultaneous
interpreter; for the more of his own output
he can crowd into his source's pauses, the
more time‘he nas to listen without inter-
ference from his own'output,"
A similar suggestion has been made by Barik (1969).
Though intuitively this appears to be a reasonable
strategy, it 1s doubtful whether simultaneous inter-
'preters can make such use of input pauses, since the
average length of spsech pauses would in itself pre-

clude such a strategy. Goldman-Eisler (1968), for in-




stance, found tant the majority of pausc lengihs were 1
second or less in a varicty of upeakinge situation:s.
Barik (1969) examincd pausce durations in various types
of source language input (different lansuages, texts,
spontaneous speech, renearsed text etc.), and found
average pause durations of from 0.92 to 1.98 seconds.
The difference between the Barik's ad Goldman-Eisler's
average pause times can be acounted for by the differ-
ence in the criterion for pauses: Barik's being .60
seconds, while Goldman-Eisler's was 0.25 seconds. The
mean input pause time in the passages employed in the
study to be discussed was .75 seconds. Obviously such
figures will vary according to speaker, language, topilc,
and a variety cf other factors, but equally obviously
there is not much a speaker (i.e. simultaneous interpre-
ter) can do to avoid filling such short gaps if he is
already seaking.

In any case, it is doubtful whether simul-
tanelty of input and output in.itself presents tne si-
multaneous interpreter with much of a prpblem: it is
rather the addltional information processing load im-
posed by the translation task that 1s likely to lead
the simultaneous interpreter to attempt to vary his

pattern of speaking and pausing - particularly when




noise adds to the cornitive load.

Both tnis suprestion, and Goldman-kicler's
regarding the use interpreters‘might make of input
pauses can be tested by comparing the distributions of
sbeech and pause times in shadowing and in simultancous
interpretation, as well as the relative proportions of
input pause times utilised in the two tasks. A related
guestlon concerns the simultaneity of input and output
in simultaneous interpretations. If simultaneous in-
terpreters do attempt to optimize their use of input
pauses, or tvo adopt some other strategy td cope wilth
the load of continuous throughput, such as pausing fre-
quently themselves, then one might expect a reduction
in the time spent in simultaneous listenihg and speak-
ing both in comparison with shadowers, and as the diffi-

culty of their task increases.



iethod

The present analyses were carried out on sub-
Jects' tapes obtained for the first part of the study
on the effects of noise on simultaneous interpreters’
performance discussed in the previous section of this
report.,

In order to analyze the temporal characteris-
tics of the experimental tapes both pen recordings and
computer analyses were made of the tapes:

1) Pen recordings: In order to analyze

speech times, pause times etc. both tracks of each sub-
Ject's tape were transcribed on a paper record of a pen
tracing of each channel, as in Figure 1. The pen re-
cbrdings were obtained by replaying subjects' tapes on
a stereo tape recorder, and feeding the output from
each channel to two nodified speech trigger wits (de-
rived from circuits provide@ by Ramsay and Law, 1966).
The frequency response of each unit was taiiored to a
bandwidth of between 100Hz and 4500 Hz in order to fil-
ter out unwanted low and high frequency nolse. The out-
'put from the trigger units was then fed to a modified

Marconl E.E.G. pen recorder.




In effect, each trigger unit operates relays
wnicn are 0O when there is speech on a channel, and NFF
when there are silent perlods (unfilled pauses). Since
delay in onset, and delay in offset of the unit varies
with signal level (Ramsay and Law, 1966), it was neces-
sary to monitor the offset delay in order to minimlze
the crror due to increases in loudness. A sudden rise
in level before a pause could cause an over-estimation
of speech time and underestimation of pause time, simi-
larly too low a level could lead to underestimation of
speech time and overestimation of pause time. The out-
put from each channel of the trigger circuit was,
therefore, monitored on a multi-channel display oscil-
loscope whilst the tape recorder output was monitored
through separate loudspeakers. The auditory signals
could then be matched with visual traces of the‘opera-
tion of the trigger units to prod.ue optimal onset sen-
sitivity, and minimal offset delay by adjusting the
Sensitivity of the trigger circuit. By feedlng a sip-
nal of known duration into the circult and systematl-
cally varying the level, 1t was estimated that errors
of offset delay (i.e:., the relay switching off too
early or on too late) would have been within the range

+5 to 10%, depending on the level, and the rate of de-




~cay of thne last sifnal vefore the pause. The circult

is illustrated in block diarram form in Fisgure 1.

TRIGGER UNIT

A L v
STEREO {'STEREO E’ SPEECH h+—{ DELAY §~ REED 5 PEN
TAPE AMPUFIER [ (5 [TRIGGERS[{ R | ONSETS | 3| DELAYS | R Recoroer
. L _
. Ll a L 'R N 4\ ”f
SET SIGNAL SET [ LONG MARKER
TRIGGE PERSISTANC, DELAY .
SEYEL FOR huseR %ALPLRACEE OFF
CHANNEL OSCLLOSCOPE

Figure 1: Block diagram of trigger unit
input and output.

After setting the appropriate level controls, the ex-
perimenter followed the text from a typewritten copy,
énd activated a marker pen oﬁ the EEG recorder at ap-
proximately every'Sth word of the input fext{ As can
be seen from Figure 2, this practice provides a number
of reference points against which to match the tape re-
cording with the pen recording of each channel. The
speed of the pen recorder was set at 3 cm. per second.
Both tape‘recorded tracks were then transcribed by hand
onto the pen recordings, and the measurements of ear-
voice span, words per utterance, speech time, pause
fime'etc. were then also made by hand. By COntinuoﬁs
cross-reference between channels it was often possible

to obtain quite accurate location of words within ut-
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terances.

|A_YRADITION UIBERALE ~ OCCIDENTALE OES DROITS DE L' HOMME N'AURAIT ELLE PAS EU SA RACINE
, i S

THE LISERAL TRA WESTERN TRADITION OF HUMAN RIGKTS WOULD IT NOT_HAVE
_—— e T R

OROITS RACINE,
1 | 1

Figure 2: Pen tracings of source tape (top track)
interpreter's version (middle track) and
markers (lower track).

For the purposes of the present study it was
decided to adopt Goldman-Eisler's (1968) criterion of
250 msec. to define the minimal interval for an un-
filled pause. The most important reason for this was
the variable nature of the recordings being assessed.
As Ramsay and Law (1966) point out, the method employed
to obtaln pen recordings in the present study 1s sensi-
tive to varlations in record level. A relatively soft
signal will cause the trigger circuits to go on late,
and off early, relative to the actual onset and offset
of the signal, wnile a louder than usual sound (i.e.

once a particular trigpger level has been set) will lead
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to accur#te onset but late offset. As Ramsay and Léw
(1966) demonstrated, under-or-over-estimation of spcecn
and pause times will result from variations in signal
level. Since it wés not possible to coh;rol the level
of recordings obtained under language laéoratory con-
ditions, it was decided to adopt Goldman-Eisler's cri-
terion of 250 msec. for unfilled pauses. This would
allow for the 10% maximum error in measurement estima-
ted for the tapes and equipment employed in the present
study, and still be within the 200-500 msec. range for
listener discrimination of pauses described by Boomer
and Dittman (1962). .As Martin (1970) confirmed, 250
msec. is within the range of silent interval§ upon
which both machine and listener tend to agree.

| Other investigétors of "unfilled pauses",
such as Maclay and Osgood (1969), Martin (1967), Martin
and Strange (1968), and Tannenbaum, Williams and Hillier
(1965) have employed listeners' judgmenﬁs to identify
pauses. In these studies Judgments of pauses- were
éésed on such criteria as '"an abnormal hesitation in
speech" (Mac}ay and Osgood, 1959), "hesitations between
words Judged as abnormal by the speaker yielding the
utterance" (Martin, 1967), or "silences of unusual

length'". No strict criterion defining pauses was em-
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ployed in these studies, and no time values were provi-
ded by tuese authors. Physical records of pauses have
been employed by such authors as Boomer (1965), Boomer
and Dittman (1962), Goldman-Zisler (1968), iartin
(1970) and . wei (1967). Suci (1967) provided no defi-
nition of "pause" in terms of the minimal interval of
silence requi:ed before a pause could be judged present.
Bobmer and Dittman (1962) demonstrated that unfilled
pauses can be well discriminated by listeners at dura-
tions above 200 msec., and almost perfectly abové 5C0
.msec. In fact, Boomer (1965) used 200 msec. as his
criterion. Goldman-Eisler (1968) employed a criterion
of 250 msec. in a number of experiments discussed in
ner book, arguing that pauses up to 200-250 msec. might
occur as part of ritardando effects or articulator&
shifts between plosives. Martin (1970) employed speech
spectogrdphy and listeners' judgments to identify pause
location, énd found listener-machine agreement over a
range from 50 .to 4970 msec. Over 21% of the listener-
machine pauses were less than 200 msec., Whereas un-
heard silent intervals (i.e. recorded by the machine,
but not noted by the listeners) ranged from 50 to 110

msec.
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Computer aqgig;is

Basically this analysis involved the sampling
(at a rate of 100 times per sccond) of each track of
the subjects' tapes in order to determine whether or
not speech was present. Any silence on either track of
a quarter of a second or more was recorded as a pause,
whereas the time value of any silence of less than a
quarter of a second was added to the times of the speechn
éegments on elther side of the interval.

The final analysis provided data regarding
the total times and the distrioution of times the source
speaker-simultaneous interpreter "system" was in each
of U4 dyadic states: both channels silent, source on-
interpreter off, source off-interpreter on, both on.
Since the description of the equipment and the program-
ming involved in this analysis 1s rather lengthy, a |
full description is provided in Appendix II of this re-

port.




Treatment of results

Where appropriate, the data from the above
measurements were analyzed by analysis of variance ac-
cording to the experimental design described in the
first study. Where the data was presented in terms of
percentages or propoftions they were transformed to
their arc-sin values in order to preserve homogeneity

of variance.




RESULTS AND DISCUSSION

Output rate

As can be seen from Table 9; output rate was
{faster for shadowing than for interpreting (F = 9.65;
df = 1,10; p & .05). There was also a significant dif-
ference between output rates at the different signal-
noise ratios (F = 5.15; df = 2,20; p £ .05). . The in-
. teraction between task and signal-noise ratio (S/N) was
almost significant at the .05 level (F = U4.10; df =" 2,
203“5:05 = 4,35) suggesting a greater fall in output

rate for interpreting than shadowing.

No noise +5db -2db X
Shadowing 118.33(1.94) 116.80(1.95) 111.31(1.86) 115.48(1.92)
Interpreting  120.64(2.10)  106.76(1.78) 96.04(1.60)  107.81(1.79)
X 119.49)1.99) 111.78(1.86) 103.68(1.73)

Table 9: Mean output rates w.p.m. {secs.).

‘These results could be due to the fact that
interpreters were omitting and pausing more when noise
was present (see below); thus spreading less speech over
the same period of time. In order to shed some light

on whether or not these results reflect omissions and

pauses, or a genuine decrease in output rate, the mean
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output rate per utterance was estimated by dividing the
mean numoers of words per utterance by the mean utter-~

ance times, and is shown in Table 10 below.

No noise +5db -2db X
‘Shadowing 139.20(2.32) 130.20(2.17) 136.80(2.28) 135.60(2.26)
‘Interpreting 127.20(2.12) 107.40(1.79) 107.40(1.79) 115.20(1.92)
X , 132 (2.20) 116.40(1.94) 1.21(2.21)

Table 10: Estimated mean output rate within
utterances w.p.m. (secs.).

Comparison of the two tables suggests the
contribution of an increase in omissions and pausing to
the differences in overall ouftput rate shown in Table
10 above, partiéularly in the case of shadowing. It
would appear, then, that output rate in itself is a
more sensitive measure than ear-voice span of the re-
tarding effect of noise on simultaneous interpreters'
performénce, and that such an effect has been demonstra-
ted in the present experiment.

- Since it is not possible to partial out the
cohtribution of omissions to pause time these varia-
bles are confounded in the data presented in Table 11

below, which also demonstrate a significant interaction
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petween task and noise level (F = 4.33; df = 2,20:
p £ .05). The effect of nolsec level was also signifi-
cant (F = 5.20; df = 2,20; p £ .05), but there was no

~significant difference between tasks.

Mo noise +5db -24db X
Shadowing 1.05 1.01 - 1.13 1.06
" Interpreting 1.00 1.20 1.33 1.18

z 1.00 1.11 1.23

Table 11: Mean pause times (secs.).

These results would appear to confirm the re-
tarding effect of noise on interpreting. The effect
cannot be solely attributed to difficulty in recogni-
tion, since it is significantly less when shadowing.

It is interesting to note that, when working in the op-
timum condition, there is virtually no difference be-
tween the pause times for shadowing and interpreting.
Whatever function pauses may serve in normal speech,
they do not appear to reflect the relative complexity
of simultaneous intgqﬁrgfation compared with shadowing.
Goldman-Eisler (1968), on the other hand, maintains
that hesitation is "the behavioural concomitant of cpg;

nitive activity". If this is so then it appears rea-




sonable to expect the complexity of such activity to be
refiected in either the length of hesitation, or in the
total amount of pause time relative to total speech

time, but as can be seen both from Table 11 above, and

Table 12 below, this was not the case.

L

No noise  +5db -2db X
Shadowing 0.22 0.24 0.28 0.25
Interpreting 0.18 0.23 0.32 0.24
X 0.20 0.24  0.30

Table 12: Ilean ratios of total pause time
to total speech time (P/S).

This table shows that approximately the same
ratlio of pause time to speech time 1s maintained in
either shadowing or interpreting. The only significant
difference in the above table is betﬁeen noise levels
(F = 4,833; df = 2,20; p £ .05): total pause time in-
creasing as noise increases. The effect of noise on both
tasks was to decrease speaking relative to pausing. It
is interesting to compare the ratios of pause time to
speech time for the two experimental tasks with input
P/S.in order to see to what extent each task involves a
redistribution of the input pause and speech times, as

Goldman-Eisler (1968) nas suggested 1s frequently the
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case in simultaneous interpretation. It can ve seen
from Table 13 below that, when ihterpreting, subjects
tended to haQe similar P/S/to the input passages, ex-
cept at -2db where they paused more and spoke less than
the input. In shadowing, on the other hand, subjects

appear to consistently exceed the input P/S.

;
A

No noise  +5db " _2db

Shadowing 1.10 1.08 1.31

Interpreting .95 .96 1.15
e e e

Table 13: Ratio of output P/S to input P/S.

In shadowing, therefore, it seems that sub-
Jeets can afford to pause more under all conditions,
and still correctly reproduce more than simultaneous
interpreters at each noise level.

With reference to the use simultaneous inter-
preters made of input pauses, it can be seen from Table
14 that there were but small differences between either
tasks or noise levels. Only a slightly higher percen-
tgge of 1nput pause time being used in interpretation
at =2db. In the No noise condition, the proportions
for both tasks are quite sihilar, and suggest that,

given fairly short input pauses i(the mean input pause
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time for ,the tnree passares cmployed in this study wacs
.75 'sec.), there is not much the interpreter or shadow-
er can do to vary thne '"use" he makes of input pause
times. One factor which is not taken into account by
the present measureé, however, is the possibility that
simultaneous interpreters mignt increase their output
rate within input pauses. This hypothesis seems raéher
unlikely, since,(except for longer input pauses) not

ﬂ{ much could be crammed into the average pause time of
less than 1 second, part of which would be taken up by

S's decision that a pause had occurred.

No noise  +5db -2db ‘2

Shadowing .84 .86 .84 .85

Interpreting .87 .88 .82 .86
X .87 .87 .83

— —

Table 14: Percentage of input pause time
interpreter/shadower speaking.

If subjects could not cram more oqtput into.
input pauses, did they manage to reduce'tpe total amount
of time speﬂt in simultaneous listening aﬁd.speaking,
or the average period of time'spent in simultaneous in-

put and output? Did noise, for instance, lead subjects



to try to break up their output more, 50 avoilding rela-
tively lonpg stretches of simultaneous work?

As can be seen in 'Table 15 shadowers paused
significantly more often (F = 5.03: df = 1,10; p ¢ .05)
than interpretcrq. Though there was an increase in the
number of pauses in both tasks as noise increased, the
effect was not significant, neither was there ahy in-

teraction between task, noise and number of pauses.

Mman mm m cm s e e e e e e T e e . e G > e e m - e M e —

‘ No noise +5db -2db X
Shadowing 42.42  46.17  47.33  45.31
Interpreting 34.67 35.08 40,33 36.70

X 38.55 40.63 43.83

Table 15: Mean number of pauses.

Though subjects paused more offten when shadow-
ing than when interpreting, similar proportions of
total input-output time were devoted‘to simultaneous
1{stening and speaking in each task, and noise had no
significant effect on the proportion of total input-
output time spent in simultaneous listening-speaking
(F = 2.98; df = 2,20). These results are shown in

Table 165;_The results for mean simultaneous listening-
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speakinp times (Table 17) appear to show a $lisut in-
teraction between noise and task in that simultancous
listenins and speakinm times become shorter for inter-
preters than for shadowers as noise increased. Jone of

the F tests, nowever, even approached unity.

No noise +5db -2db X
Shadowing .67 .66 .65 .66
Interpreting .67 ' .65 .62 .65
X .67 .655 .635

—— — ——— ——— —

Table 16: Proportion of total input-output
time spent in simultaneous

listening-speaking.

- ————

No noise,  +5db -2db X
Shadowing 1.52 1.53 1.51 1.52
Interpreting i.72 1.58 1.50 1.60
X 1.62 1.555 1.505

e . ————— i e % s b ————— e ————

Table 17: Mean simultaneous listering-
' speaking times (secs.).
The results of the present analysis must be
considered in the light of data presented in the first
part of this study, in which it was found that there

were significant effects of both task and noise level

O
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on tihe number of words correctly shadowed or interpre-
ted. Hore words were correctly shadowed than inLcrpfc-
ted, and the number of words correctly processed de-
creased sipgnificantly as rmise increased. Further
analyses revealed that, though significantly more errors
and omissions were made in both tasks in noise, ﬁhere
was a significantly mreater effect on the number of er-
rors made when interpreting. This result, together
with thebrelated finding that ﬁhe proportion of inter-
preters' self-corrections relative to the number of
errors committed decreased as noise increased, sugges-
ted that one of the effects of noise on interpreters'
performance was to cause them to lower their response
criterion. It had also been suggested that one of the
effects of noise on simultaneous interpreters would be
an increase in ear-voice span due to the greater res-
ponse latency to words in noise (Pollack and Ruben-
stein, 1963). Though ear-voice spans were greater for
interpretation than for shadowing there was very 1little
effect of noise on ear-voice spans in either task. It
would appear, then, that subjects in the present study
adopted the strategy of sacrificing'accuracy for simul-
taneity when working under noise stress. In this con-

text simultaneity refers to the number of words the in-
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terpreter 1is prepared to lap biehind the oriiinal.

Within the limitations of the present experimentcal
situation Ss appeared to regard the payoff from attempt-
ing to lag no more than between 5 and 6 words behind

the original to be preferable to the risk involved in
omissions and errors.

Analysis of the temporal characteristics
of subjects' performance demonstrated the retarding
effect of noise on the performance of interpreters, as
opposed to shadowers. This was shown in decreased
output rates and increased pause times. Since inter-.
preters did not omit more than shadowers as noise
increased, and the differencé in shadowers' output
rates as noise inc-eased disappeared'when within
utterance rates were estimated, this result indicates,
that noise slowed down performance on the more complex
task. In other words, when they were speaking simult-
aneous Iinterpreters spoke more slowly, and the pause
("processing") time between utterances also increased.
it is interesting to compare these results with those
from an experiment by S. Fisher (Unpublished, quotéd in
Broadbent, 1971) who, with a continuous serial reaction
task, found that bursts of noise at 80 db produced a

slowing of the particular reaction in progress when the
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vurst arrived. liere thcere was a delay of half a second
or so. If we resard simultancous interpretatioh as a
continuous auditory tracking task involving a sequence
of decisions remarding the source language message,
then a rapid succession of noise bursts might be ex-
pected to nave a similar effect to that found by
risher. Although purely in the auditory modality, and
involving a continuous noise source, the situation is
perhaps not so different from Fisher's since the noise
would have a different effect on the words perceived
according to their predictability as well as the vari-
able level of intensity of tne recording of much of the
source language text. In other words, the subjective
effect for the listener may well have been of a series
of bursts of noisé scattered among more readlily pro-
cessed "echunks" of input.

| Other aspects of the results have been dis-
cussed ébove, and the general implications will be dis-

cussed in the final section of this report.
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Level of processing and

comprehension of prose
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Introduction

Witnin the context of nis discussion of a sin-
fle cﬁannel theory of human information proccssinm,
Welford (1968) supgests that simultaneous interpreters
manage to carry out thelir task because they learn to
ignore tne feedback from what they are saying: "Simul-
taneous translators seem to acquire the ability to do
this (i.e. speak and listen simultaneously) after long
practice...ignoring the feedback from their own voices.
In consequence their speaking voices are often strange,
and they themselves report that they have little idea

.of what they are saying or confidence that it is cor-
rect.”

The analysis of interpreters' output.in the
previous study howéVer, showed that simultaﬁeous inter-
preters must be atteﬁding to some form of fegdback
since there were corrections of their own output at
various levels; phonological, syntactic and semantic.
‘One can but conclude that Welford's informants were
either being modest, or were simply bad interpreters
(or perhaps simply not aware tﬁat they were able tb
correct theri~elves, and of the implicaﬁibns of this
ability for a psychologicai analysis of the task). The

current evidence suggests, therefore, that some inter-




preters at least are able Lo-nonitor their own output
to the extent of corfecting themselves as they carry
out their task. This in itself implies that they must
mateh thelr output against some model of the serment of
input being transliated. tlnether or not they understand
the information they are transmitting caﬁ be tested in
two ways: (1) by evaluating the translations, and (ii)
by asking the interpreter to take a comprehension test
on the material Jjust translated.

It 1s the second method wihich will be employed_here.
If simultaneity of listening and speaking in itself
hinders understanding, then one would expect shadowers
to have poorer performance than listeners on comprehen-'
sion tests after shadowing or listening to prose passages.
In“fact, Carey (1971) did not find this to be the case
in an experiment in which subjects either listened té;
or snadowed, prose passages recorded at 1, 2, or 3 words
per second. Subjects were then given tests of word
recognition, syntaéfiq recognition, and semantic retentionf
At the slow?gp rate shadowers' word recognition and
semantic réﬁention scores were somewhat higher than those
for listeners, but these differences disappeared at faster
rates (i.e. af approximately the normal speech rate of

2 - 3 words per second).
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If simultaneity of listening and speaiings does not

preclude recornition and retentibn, then 1t could be

reued that, since simultaneous interpretacidn involves
a more complex level of analysis of the input message
than éhadowinm, simultanecous interpreters would retain
more than shadowers transmitting thne same messapes.
In order to examine both Welford's suggestion and the
above hypothesis it had originally been planned to com-
pare the comprehension-retention of 3 groups of subjects
after each group had either listened to, shadowed or
simultaneously interpreted passages of French prose.
Unfortunately the small number of suitably skilled
subjects available ﬁecessitaﬁed a repeated measurements

. 4

design .in which subjects knew they were going to be
tested after having carried out the experimental task.
Since the simultaneous interpreter does not normally
expect to be quizzed after a session in the bopth the
present experiment does not actually test what mignt be
termed incidental learning in simultaneous interpreters,
put it is hoped'that it does examine the effect of
complexity of input processing on retention and comp-

rehension.

O
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METHOD

Materials

Three French texts of approximately 300 words
each were recorded on tape by a native Prench speaker
at a normal speech rate. The texts, dealing with road
safety in winter, marine resources, and the channel
tunnel, w?re taken from "General Studies French" (Light
and Howitt, 1966), and were chosen because they lent
themselves to the construction of_duestians on %héir
factual content, and because they made no special de-
mands on subjects' knowledge of technical vocabularies.
Ten questions, requiring comprehension and recall,
were prebared for each passage, and were typed on indi-
vidual 8" x 5" index cards. It should be stressed
that the questions could not be answered from general
knowledge, and were specifically related to the content

of each passage.

Subjects

'The subjects were 9 members of a.class com-'
pleting their training as simultaneous interﬁreters,
working primarily from French to English. All subjects
were well practised in shadowing as well as simultan-

eous interpretation.
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Procedure

A repeated measurements latin sguare design
was employed in wnich each passage was either listened
to, shadowed, or simultaneously interpreted frOm'French
to English according to tne order set out in the de-
sign.

The stimulus tapes were played to Subjects
individually over headphones from a UHER Universal
Teacning tape recorder at a eomfortabie level. Subjects'
shadowing or interpreting responses were recorded on
the bottom tracks 6f their stimﬁlus tapes via a boom
microphone attached to their headsets, and were moni-
tored by the Experimenter in order to ensure that the
task was being carried out. |

As soon as each subject had listened to,
shadowed,;or interpreted each passage, the ten ques-
tion cards were placed face down in front of him in
random order. Subjects were then instructed to write
the answer to each question on the question card,vand
to place the,card face down on a separate pile wnen the
question was completed. Subjects were self-paqed'on
this task, and were allowa2d a further two minutes to

review their replies on completing the ten gquestions.
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RESULTS
Since the differént questions involved the
recall of one to four basic points from the ﬁext, it
was deqided to score answers in terms of a percentage
of the total possible number of points covered for each
quesﬁion. These percentages are shown in Table 18 be-‘

low:

LISTENING . INTERPRETING SHADOWING
58 51 43

Table 18: Mean percent correct responses.

SubJectg' scores ‘'were transformed to their
arc-sin values for the analysis of variance, in order
to ensure homogeneity of variance. The differences be-
tween scores on the three tasks were significant beyond
the .001 level (F = 11.3143; df = 2,12). There were no
significant differences between either passages, or the
order 1in which the tésk was performed. Orthogonal com-
parisbns between treatment means (Edwards, 1968) showed
that the differences between means for shadowing aqg
interpreting, and between ip#erpreting andé{éw
were significant beyond the .025 level, while the dif-
fe?ence bétweén means for listening and shadowing was

significant beyond the .00l level.



Discussion

Thourmin, as already stated, this experiment is not a
direct test of UWelford's suﬂmcsﬁiqn that simultaneous
interpreters "have no idea of what they are éayins",
within the limitations imposed by the experimental design
these results lend further support to the evidence from
interpreters' self-corrections for the hypothesis that
simultaneous interpreters do continuously monitor their ®
own performance. These results do not, however, confirm
Carey's finding of no difference between shadowing and
listening retention scores at normal speaking ‘rates, and
it could be argued that in the present situation simult-
aneous listening and speaking did impailr subjects'
&omprehension and recall wheii shadowing scores are cém-
pared with listening scores,. Then shadowing scores ére
compared with interpreting scores, however, it becomes
apparent that it is not simultanecus listening and
speaking per se that impairs performance on the recall
task, but rather the nature of the processing subjects
are required to carry out on the input message. Since
shadowing does not require the complex analysis and trans-
formation of input which is necessary invinterpretation
it seems fair to say that only a comparatively simple
form of processing.is carried out in order to transfer
input from an audito?y.t? a vocal mode. Simultaneous

interpretation, on the other hand, requires analysis of
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both input and output at a number of levels. v may
well be that the need to monitor both input and output
can be viewed as a more intensive form of rehearsal
than shadowing, and also makes more demands on channel
capacity. When the listener 1s able to devote his
full channel capacity to input processing, without
having to share attention between multiple éasks (as
in shadowing or interpreting), one would expect better
comprehension and recall than in attention shaping
situations. It would appear, therefore, that com-
prehension and retention of cpmpiex verbal input are

a function of the cﬁannel capacity used by the subject

in brocessing the message.

<
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A comparison between simultaneous and

consecutive interpretation




Introduction

Simultancous Xnterpretation can be viewcd as
a paced traciing task with transformation of Informa-
tion by the dnterpreter. The task of the Interpreter's
audience (who only havé to cope with input, and not
with simultancous output as well) is somewhat similar
if less complex. Whereas-the simultaneous interpreter
may not infrequently encounter noisy listening condi-
tions, the conferehce listener will always ve attempt-
ing to track the interpretation against a hignly vari-
able level of background nolse. This may come fron in-
side or outside the conference nall, but will be mainly
due to interference from the voice of the floor speaker
whose speecn is being interpreted. Under these circum-
stances 1t would appear thét, given an equivalent
translation (in terms of tﬁe information conveyed), con-
secutive interpretation, which is carried out when the
floor speaker has finished, should be more effective
in conveying information to the conference listener
than simultaneous interpretation. Furthermore, insofar
as it avqids interference from the additional noise of
the floor speaker's voice, conéecutive interpretation
might be expected to stand up better to noisy listening

conditions than would simultaneous interpretation as
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far as the Jistener's ability ﬁo absorb information is
concerned. |

In order to study these questions two experi-
ments were carried out comparing listeners' responses
té_tests on simultaneously and consecutively interpre-
ted material heard under both quiet and noisy liStening

conditions.
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SAPERIMENT NO. 1

Ease of Comprehension of Simultaneous and Consecutive

'Interpretations

Three French passages of approximately 350
words each, dealing with the topics of the Channel Tun-
nel, undersea mining, and the hazards of winter driving
were recorded.in both simultaneous and consecutive in-
terpretation in English by a professional conference
interpreter. Since the emphasis in this experiment was
tb be on the listener's, rather than the interpreter's,
performance, the interpreter was given the opportunity
to broduce his best interpretation by allowing him to
practise the material before the recordihgg of simul-
taneous and consecutive iﬁterpretation were made.

Ten questions were devised for each passage,
and were typed on separate 8" x 10" index cards. These
were placed face down in front of subjects in a differ-
ent random qrderﬂfor each éubJect. Separate answer
sheets were provided for each guestion.

Subjects

The subjeéés Qere 30 university undergraduates

all of whom had little or no knowleage of French, and

had English as their mother tongue. 3 groups of 5 sub--
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jects Listened to simultancous interpretations, and 3
to consecutive interpretatiohs.
Procedure

The experiment was conducted in a large uni-
versity lecture theatre. The voilce of thé French spea-
Ker was relayed to listeners from the front centre of
the hall from an electrostatic speaker at lecterﬁ
helght at an average sound pressure level of 75 db re.
-.0002 dyne cm2 which waiy judged to be approximately the
level of delivery of a mprson speaking in order to be
neard oy a largeraudience. The simultaneous interpre-
tation was telayed to subjects through headbhones at a-
level of between 78-80 db re. .0002 dyne cm2 from the
main control tape recorder and amplifier. Subjects
were tested in groups of 5, and were seated along one.
row of seats in the centre of the hall.

The following instructions were given to sub-
jeects, dependihg on the type of interpretation to be
ptesented. | |

1) Sim&ltaneous interpretation.

"You are going to hear 3 examples ofxthe
type of interpretation you would hear ;f you attended
an international conference. You will listen to simul-

taneous English interpretations of speeches in French.




-— (’J :_;—

You will hear the English translaﬁion throurh your head-
phones, while the French will come at the same‘timc
from the loudspeaker in the front of the hall. After
each short passage you are to answer 10 guestions which
are typed on the cards which are placed face down in
front of you. .Answer the questioris on the sheets pro-
Qided. You will be allowed 45 seconds in which to
answer each question, after which a buzzer'will soﬁnd
for you to go on to the next card. If you cannot answer
a question in the time allowed please carry on to the
next one when the buzzer sounds. You will be allowed
extra time at the.end of the 10 questlons to review
your answers."

ii) Consecutive interprétation.

Except for the following alteration the
instructions were the same as for the simultaneous in-
terpretation condition:

"Yo& are going to hear 3 examples of the
type'of interpretation you would hear‘if_you attended
.aﬁ international conference. You will listen to conse-
cutive translations in English of speeches in Frencl.
You will first of all hear the French passage ffom the
loud§peak;r in the front of the hall,’after which‘you

are to put on your headphones and lister to the English
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translation of the passage. After each short passare...!
Experimental Design and Analysis of Results

A repeated measurements Latin Squére design
(Winer, 1962; p. 549) was employed. Each of € groﬁps
of 5 sﬁbjects received a different order of presenta-
tion of passages: 3 in consecutive translation,_and 3
in simultaneous translation. Since the answers to each
duestion covefed from 1 to 4 points from each passage,
subjects' responses were scored in terms of a percentage
of the total number of possible points covered for each
question. These scores were then transformed to their

arc-sin values in_ordef to ensure homogeneity of vari-

ance.
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Results
The results, shown in Table 19 below, showed
‘nmo significant difference in the effect of type of in-
terprctation on listeners' scores (¥ = 0.52). No sir-
niflicant difference was found for passageé (F = 0.67)
orAfor the interaction between passages and type of in-
terpretation (F = 0.23). Though there was a signifi-
cant practice effeét demonstrated by the significant F
for'Trials (P = 7.27; df = 2,48; p € .01), there was no
significant interaction between Trials and type of in-

terpretation (F = 0.54).

Trial 1 -Trial 2 Trial 3 X
SIMULTANEOUS 0.50 0.60 0.57  -0.56
CONSECUTIVE 0.51 0.61 0.63 0.58
X 0.51 0.6} 0.60

Table 19: Proportions of correct responses.
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EXPERIMENT NO. 2

The Effects of Noise on Comprenension and Recall of Si-

multaneous and Consecutive Interpretation.
Method

‘The same recorded materials and test questions
as were used in Experiment No. 1 above.
Subjects
| Four groups of ten subjects each. All spb-'
Jects were undergraduates with little or no knowledge
of French, and with English as theif mother tongue.
Procedure

Two noise sources were employed in this exper-
iment. In one, white noise from a Dawe white noise
generator was relayed to the lecture theatre through
tae P.A. system at a level of approximatelyv70 db, or
4-5 db less than the level of the voice from the speé-
ker. In the second condition, noise was relayed to
subjecfs' headphones; maintaining a similar signal<noise
| ratio of +4/5 db rdr‘thé interpretation in the head-
phone. Striectly speaking these signal-noisé_ratios are
not the same,'since the close fitting headset would
serve to attenuate che noise from the hall. No arti-
ficial ear was'available, however, to assist with the

calibration of exact sound pressure levels at the head-




G0~

phone itself.

Two gmroups of ten subjects heard interpre-
tations against a vackiround of nhall noise; one groun
listening to simultanecus, the other tb consecutive,
interpretations. Two groups neard interpretations
against a backgsround of noise in the headphones; one
group listening to simultaneous, the other to consecu-~
tive, interpretations.

Apart from the above changes, the experimental
procedure was the same as for phe previous experiment.

Experimental Design and Analysis of Results

Due to: (i) tne limited number of subjects avail-
able with little or no knowledge of French; (ii) the fair- .
ly complex design problems involved in counterbalancing
all levels of all factors in an expefiment,of this type;
(111) the fact that the previous experiment had not
revealed.any-differenéeé Setween passages, or interaction
beﬁween passage and type of interpretation, it was decidéd,
to employ a repeated measurements factorial design (Winer,
1962; p. 341).

Once again, subJects' resprnses were scored as
percentages of the total posSiBle score for a passage,

and these scores were transformed to their arcsin values.
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Results

PASSAGE
Noise source i 2 3 X
. Sim. 47 U6 .53 iy
Headphones ..~ .59 .53 .56 .56
. Sim. .45 .51 .51 A9
L. Theatre Con. .49 .55 .51 .52
X .50 .52 .53

Table 20: Proportions of correct responses
for simultaneous and consecutive
interpretations under different
.noise conditions.

Though once again the scores for listeners to
consecutive interpretation were slightly higher than
those for listeners to'simultaneous interpretation, the
‘difference was not significant (F = 3.7841; df = 1,36;
Fos = 4.11). None of the other main or interaction
efferts were Significant either. |
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Discussion

Thourh sutjects' comprehension/reiention scores
vere marginall& nirner after listening to consecutive than
to simultaneous interpretations the differences were not
significant either in rood or noisy listening conditions.
Within the limitaticns of the design of these two experi-
ments, therefore, the interference from the source language
spéakers( voice did not prevent subjects from monitoring
simultaneous interpretations as successfully as they did
consecutive interpretations. Given equivalent trans-
latinns in terms of the amount of source language infor-
mation conveyed by each form of translation, there
appears to be little differences in the effectiveness of
consecutive and simultaneous interpretétions in conveying

information to the listener.

Certain points regarding consecutive intér-‘
pretation are worth noting at this stage. Van Hoof (1962)
points out that, in recent times, consecutive Interpretation
has gradaually given way to Simultaneous interpretation at
international conferences, tut that it wiil usually be the

preferred typé of interpretation at small meetings, such

as comittees and round-tables, where two languages suffice.

There are 2 forms of consecutive interpretation:



(i) Continuous, Qhere the interpreter waits until tne source
speaker has finisned nls entire speecn before delivering

his version . (ii) Discontinuous, in which the interpreter
delivers his version at breaxs in the source speaker's

output. -

Though consecutive Interpretation is often
thought to be superior to simultaneous interpretation in
terms of accuracy and style, its use will inevitably
considerably lengthen conference proceedings. If should
be remembered, however, that the process may in itself be
less stressful for the interpreter than simﬁltaneous. |
interpretation insofar as he does not have to llsten and
speak simultaneously relying constantly on short-tefm
memory. The basic skill.develgped by the consecutive
interpreter is that of taking rapid notes in various
”shorthénd“ forms (shorthand from the point of view-of
mnemonic codes rathér than a system of shorthand as sucn),
and reconstructing the original message on the basis éf
his notes. ‘Though this may often enable the interpreter
to deliver a more accurate and ;;%Iistically acceptable.

" translation than would be the case with simultaneous
interpretation delivered under time pressure, the present
resulgs show that there is no reason to prefer one form

. of translation over the other solely on the basis of
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ti.e listeners ability to rain information {rom either

form of translation.
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Discussion and Critique




Discussion

o sum up the main conclusions so far:

1) lloise appears vo slow down tace performance of
simultaheou§ intcrpreters, and to cause a deterioration in
the quality of translations wihicn 1s reflected in increases
in errors and omissions. It was hypothesised tnat, in order
to maintaih a constaﬁt ear-voice span under noisy listening
conditions, interpreters were prepared to sacrifice accuracy

-

by lowering their response criteria.

An inverted U-shaped relationshiv was found between
Eysenck Personality Invertory Neuroticism Scale scores and
interpreting performance under the different listening con-

ditions. .

ii) Though the experiment was not an ideal test of
incidental learning during simultaneoq§ interpretation, it
was found that simultaneous interpreters recalled more than
shadowers after "processing" the same passages. The import
of this result is that the highAie;el of information processing
' démended by simultaneous interpretation does not preclude
some ¢f the i;terpreters' information handling capacity beilng

.available for storage (temporarily at least) of some aspects

of the message being transmitted.

1ii) It was found that simultaneous and consecutive
interpretation were almost equally effective in conveyinr infor-

mation to listeners, whether under verfect or noisJ listening

[}Kézditions.
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Practical implications

Since the results of the second experiment arc of
mainly theoretical interest, only the first and third ex-

periments will be discussed below = in reversce -order.

i) Since either form of ¥nterpretation was found
to be equally effective under both good and poor listening
conditions, there 1s no a=priori reason for choosing tne one
over the other in the actual conférence situation. Other
“considerations., such as the expéhse involved, size and type’
of meeting, number of languapes required, fac’ lities avail-
able etc. must determine the choice of type of 1nterpretation.
-In the final analysis however, 1t 1is the effectiveness of
tbe_individual interpreter, whatever method he hses, which

is most {mportant.

ii) Bearing in mind the small sample siée, the
relationship betﬁeen g.P.I1. Neuroticié@-scale scores and
interpreting ﬁerformance,under stress suggests that a certain
level of arousal (insofar as arousal is indicated by N scale.
‘;cores) is adyantageous to the interpreter under moderately

nolsy (stressful) listening conditions.

-

Though no relationship was found between N and
perfdrmance under perfect listening conditions, the above

should be born in mind in the selection of interpreters,

.-
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since the actual conference situation will almost invariably
involve a number of sources of stress (e.g. speaker variables
such as rate of speaking, accent, loudness etc., as well as

the pressure_of working for an actual audience).

Furthermore it would be useful when selecting

interpreters, as well as tralnees, if:

i) Group norms were available for "successful"
professional interpreters on measures of personality, cognitive

ability, and performance in thelr various languages.

ii) The present study were extended to cover a large
group of subjects, and a broader range of speaking and stress

situations.

Theoretical considerations

Apart from the work of Barik (1969) and Goldman-
Eisler (1968) there has been almost no attempt at analyzing

the complex information processing behaviour involved in

1

simultaneous interpretation “Berver (1969) examined the

effect of source language presentation rate on simulitaneous

interpretation. Quantitative as well as qualitative aspects

lTwo earlier studies (Oleron and Nanpon, 1965; Treilsman, 1265)
— dealt mainly with the time lag between source language
r presentation rate and 1atierpretation. —
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of performance were discussed in terms of strategices lor
coping with information overload. An analysis of omissions,
errors, and corrcctions was carried out and‘lud to an unal§;i3
of behaviour under speed stress very similar to that ziven for
periformance under noise stress in section 1 of this report.
Barik (1971) also presented a-de;criptive account of various_

types of omissions, adcditions and errors of translation.

As can-be seen rom the discussion of omlissions,
errors, and self-corrections in the first sectioﬂ of this
report, a close analysis qf the type of process involved
in producing such "discontinuities™ in output might provide
a number of fruitful insights into the simultaneous inter-
preters' behaviour. Furthermore, analysis of the temporal
characteristics of.simultaneous interpreters"performance
under various input conditions may shed some light on the
question as to what extent sequéntial and/or parallel

processes are involved.

It is interesting'to note, for instanée, that two.
of the subjects in the first study were simultaneously
listening and speaking forover 80% of the total inpdt-outpuﬁ
time, and two more for over 75% of that time. That they

could do this whilst correctly interpreting over 85% of the
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input, and at the_same time monitor, and correct their own
output must surely have implicatlions for tne study of
memory and attention in meneral. iWone of the current
theories of attention ana skilled behaviour (Jelford, 1968;
sroadbent, 1971) appear to be able to account in themselves

for such behaviour.

The writer is at present preparing a model of the
simultaneous interpreter§ performance whicn incorporates
both.sequential and parallel processing, and is based on
the present research as well as recent researcn and theory

in memory and attention.

Critigue

From the point of view cf the.coﬁference inter-
preter, the conditions under which these experimenps were
carried out might be regarded as so artificial as to render
meaningless any conclusions regarding "what reaily goes on"
in the interpreters' booth, or how the conference listener
copes with simulténepus or consecutive interpretation. The
foIlowing considerations should be born in mind, however,

when evaluating the work:

a) The languages studied are limited to those in
which the writer is himself fluent, and the results may

[}{f:t be true of translations to, or from, other languages.

wll Toxt Provided by ERIC
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b) Thougn differences in feneral style of speech
may be cxwected according to whether a source languare
passage v de};vercd spontaneously, or fcad from a text,
the use of read texts f&r interpretation is not_gn entirely
artificial situation for the interpretef. Many speeches
and papers delivered at international conferences are, in
fact, read from prepared texts. Apart from the questions
of the availability and quality of recordings, the.need to
control speaxer variables, as well as the general consider-
ations of the experimental design, precluded the use of
actual conference material. The conclusions regarding
the effects of hoise on interpreters' performance, ﬁowever,
may.well pot be typical of different éource language

speakiﬁg situations (or of different noise sources).

~c) The difficulty of obtaining suitably qualified

'subjeéts_in sufficient numbers (for any particular.combin-
atioqﬂof languages) imposes a severe restriction on tne
desién and execution of experiments in this area. mven
where advanced students of interpretation.were employed as
subjecté, it was not bgssible to obtain enough of them to
study the effect of "level of processing" in independent
groubs. As noted in the discussion of that stpdy, the

effect of a repeated measurements design was to prime
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subjects in advance for the test following each passage.
Since‘simultaneous interpretgrs must rarely, if ever, feel
that.they will be questioned regarding the passages they
translate this situation hardly provides a true fest of
incidental learning during simultaneous interpretation.

d) Finally, due to limitations imposed by the
nature.of the présent research it has not been nossible
to investigate the effect of source language linguistic
variables (such as grammatical structure) on the inter-
preters performance. Anr investigation of ﬁhe effect of
syntactic and se@antic'factors is, however, currently in
progress.

-




APPENDIX I

Scales of intelligibility and informativeness

employed in Noise experiment




4,

SCALE OF INTELLIGTBILITY
Perfectly clear and intelligible. Sounds like or-
dinary speech; nhas no stylistic infelicities.
Perfectly or almost clear and intelligible but con-
tains minor grammatiéal or stylistic infelicities
and/or mildly unusual word usage that could, never-
theless, be easily 'corrected".
Generally clear and intelligible, but style and word
choice and/or syntactic arrangement are somewhat
poorer than in category 8. .
The general iaea is almost immediately inﬁelligible,
but full comprehension is distinctly interfered
with by poor style, poér word choice, alterriative
expressions, untranslated words, and incorrect
grammatical arrangements.

: L] )

The general idea is intelligible oniy after con-

siderable effort -but given the effort one can be

fairly confident that one understandéi ~Poor word
choice, grotesque éyntactic arrangement, untranc-
lated words, and similaf phenomena are present but
constitute mainly "noise" through which the main
‘idea is still peréeptible. | |

Masquerades as an intelligible passage, bgt actu-

ally is more unintélligible than intelligible.



“y
-] -

Nevertheless the idea can still be vaguely appre-
hended. Word choice, syntacyic arrangement, and/or
alternative expressions are ggnerally bizarre, and

there may be critical words untranslated.

- Generally unintelligible; it tends to sound like

nonsense? but one can at least hypothesize the
ideas intended in the passage.

Hoﬁelessly unintélligible; yet does not appear
total nonsénse.

Both totally unintelligible and_nonsensicai.



'SCALE OF INFORMATIVENESS

| :
Extremely informative. Makes "all the difference

in the world" in comprehending the meaning intended.
(A rating of 9.should always be assigned when the

original completely changeé or reverses the meaning

conveyed by the translation.)

Very informative. Contributes a great deal to the
'

-clarification of the meaning intended. By correct-

ing structure, words, and phrases, it would make é
great change.ih the listener's impression of the
meaning‘intended, although not so much as to re-
Verse or change the meaniﬁg completely.

Between 6 and 8. .

Clearly informative. Would add considerable infor-

mation about the sentence structure and individual

-words, putting the listener "on the right track" as

to the meaning intended. . ~

Between 4 and 6. |

In contrast to 3, adds a certain amount of infor-
mation about the sentence structure and Eyntacticai

reiationships} It mdy also correct minor misappre-

hensions about the general meaning of the sentence

or the méaning of individual words.



By correcting one or two possibly critical mean-

ings, chiefly on the word level, it gmives a slight-
ly different l.'t:wi:-;t:" to the meaning conveyéd by
the translation. |

2. "No really new meéning added by the original, either
a£ the word or grammatical levels, but the listener
'woulq be somewhat. more confident that he apprehends
‘the intended message. |

1. Not informative at all, no new meaning added, nor
would ﬁhe listéner's confidence in his understand-
ing be increased or enhanced.

0. The original contains, if anything, less informa-

Ktion than thé translation. The intérpreter appears

to have added certain meanings, in order to make

the passage more understandable.
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ASPA - Automatic speech-pause analyzer

A suite of computer programmes for monitoring patterns
of speakling and pausing from twin channel tape recorder
output.

Introduction.

The aim of the programmes to be described be-
low was to monitor, in real time, twin channel tape re-
corings of &peech (source language speaker, and simulF-
taneoué interprgter); in owder to produce as output a
digital record of thg presénce_or absence of speech on
each channel, togetner with the léngth of time the
channels remained in any particulér state:

| Channel 1 on - Channei 2 on

Channei 1 oﬁ - Chaﬁnel'Z off

Channel 1 off - Channel 2 on

Channel 1 off - Channel 2 off

The followihg ﬁoints had to borne in mind
when developing the programmes:

i) " In order to pfovide a mpfe consistent wéve—
form for sampling, the envelopeiof thé.speech wave-fornm
rather than tbe speech Qéve-form itself Qas to be sampled.

~i1) 1In ofder to_réduce the amount of data

 handled by the programmes data should be initially pro-

-ceséed in the sampling programme.




T

iii) Since'thg signal being séhpled (i.ef the
envelope of the speech waveform) would be of a\low'fre—
quency, and in order to reduce the amo&nt of data han-
dled, a relatively slow sampling rate (100 times per

+ second) was decided upon; |

iv) For speed and convenience the data were
to be stqred in disk fiies. |

v) The criterion for a pause was to be % sec.
Any breakvin speech on either channel of less than %
sec. was to be discounted and the intefval regarded as
céntinuous with the speech signal on either side of it
on the relevant chgnnel.

vi) For simplicity, and in order to facili;'
tate debugging, the programmes should be developed in
modular form. |

The flow chart overleaf illustrates the se-
quence of 8 programmes developed. These are .des-

- eribed more fully below.
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Equipment
i) Computer: IBM 1130, with 8,000 16 bit words of
core storage and disk drive holding 512,000 wordé.
1134 paper tape reader, énd 1131 console type-
writer output.
ii) Interface: WDV, with analogue input and output,
variable rate interrupt generator, and clock.
iii) Oscilloscdpe: 4 track slow scén. - |
iv) Stereo tape recordér: Fhillips Pro-12.
v) Two envelope follqwer circuits each consistihg of
a simple rectifier with capacitor smobthing-ahd a
decay réSistor.

ASPA -~ The'programmes

~§ihce the actual deﬁgils of interface sampling,
disk storagg routines etc. w;ii depend upon the user's
owh partidular computer céonfiguration the programmes
are presented below in flow'chart form with textual
descriptions. Th¢ actual programmes, written in_?or-
tran IV can be obtained, together with operatihg in-
structions, from the.author.

1) CLEAR |

CLEAR works entirely witn disk output. The
éole pﬁrpose-of CLEAR is to clear all disk data files
ﬁsed to zero. This 1s necessary at the beginning of

each run in order to avoid pick-up of data from pre-




vious runs.

( STAR_T)

4

FIND START
OF FIRST
FILE

s

See Figure ii velow.

N

4
WRITE
ONE

SECTOR
OF BLANKS

READ
NEX1T
SECTOR

V3

FIND START
OF SECOND
. FILE

N

DECRE»MEN\’.
SECTOR
COUNT

OF BLANKS

READ
 NEXT
SECTOR

SECTOR

Aruitoxt provided by Eic:

COUNT.

DECREMENT

A
FIND START
OF FIRST
fiee
<
N
N
NEXT
SECTOR
d
NO DECREMENT
> SECTOR
COUNT
Figure ii: .CLEAR

)




ii) OMOTS

OMOTS conslsts essentially_éf three programmes
which sample the digifized énvelope of the speech wave-
form at the'interface, and store the results of the
sampling on disk. The configuration of equipment
'necessary for operating this programme is shown in Fig-
~ure iii ané is explained in the text following.

The composite programme first reads a piece of
paper tape which-defines the maximum number of disk.f‘ile-~
sectors which can 'te used, the trigger levels. and bias
for sampling tHe envelopé‘of the speech signal. The
programme then prepares 1tself to accept interrupts
and Waité. This allows the operator tb prepare the
equipment, i.e. advance thg experimental tapes to the
poinf réquired'and start the replay. When thé'Programhe
Start key on the computer keyboard is pressed, the gen-
‘eration by TIMON of level 3 interrupts at the inter-
face is initiated: Thesé are timed té grfive at 10
msec. intervals. On receipt of an interrupt the pro-.
gramme samples twq of the interfaée analogue inputs,
and decldes. whether they exceed a cértain critical le-
vel, whiéh is independently variable on both‘éhannels
by'mgans éf tﬁe trigger.leveis, and_biés defined on the
paper tape. The progfamme then decides whether one or

both‘channeis have changed from one state to another

~
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It constructs a4 data set of the form TTTS and stpree it
. -

in a vuffer in the programme; where TTT = time in 1/100

sec. since ‘the lést change, and S = present state of

the channels:

0 = both off )
1 ='Channel 1 on, 2 off
, 2 = Channel 1 off, 2 on
3 = both on.

This progrémme has two buffers so tnét when
the first is fuli it can interchange them, storing data
in the second whilst writing the contents of the first
onto disk. This'process of double buffering enables
the programme to continue sampling unimpaired even
though it is sihultaneohsly_sampling ané transferring
data to disk, and despite the fact that data is ‘being
produced from an irregular'sampling of the channeis.

On receiVing a signal from the keyboard-(i.e5~on ter-
mination of the relevant portion of tape being analyzed)
the programme command% the interface to stop generating
,interrupﬁs; writes the.contents of the last buffer onto
the disk and ends, leaﬁing thefeomputer ready for tne
_neXt'nrogramme. The,prpgramme also has a fecilitylfor
clgmping-both‘channele eo that neither.cen change state

more frequently than a pre-determined rate (in this
. P .




case 5/100 sec.): this was incorporated to reduce the
amount of data produced. OMOTS and the seguence of

sub-programmes are shown in Figures iv and v following,
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’The following inputs and outputs are em-
ployed with OMOTS:

i) Paper tape input describing various para-
meters: length of disk file to be used, trigger level,‘
bias for differential trigger levels if required.

ii)'Analogue inputé on the in%erface for
mdnitoring'tape fecorder output. It should be stressed
that the tapes to be analyzed should be as free as pos-
sible of any background noise. Where necessary a band-
pass filter should be used to eliminate unwanted high
or low frequency interference.

iii) Disk Output, for recording the data.

iv) Analogue 6utputs from the interface.
These (as shown in Figure iii).are displayed on two
channels of thé 4 echannel oscilloscope-and provide the
6perator with a picture 6f what the proéramme "thinks
it . is hearing"; These.can be cohpargd &ith the audi-
tory”§igﬁals and their aisplays on thé other two os;
cilléscope channels, and the»level.of the tapelrecorder
output -can be adJuSted uhtil the operator 1s satisfied
that the computer is satisfactorily tracking the récor-
ded signals. | |

' | Before analyzing each tape OMOTS is run in

order to set the appropriate levels. This is done .



using a test tape of known signal-silence times, and
the actual experimental tape in guestion.

On sefting up tne eqguipment for use the test
tape should be prepared and run through ASPA comparing
the final output with the known test tape events and
event times.

iii) SHUFF
’ This programme (see Figure vi) reads from
disk and writes back onto disk}

'It inverts the data produced by OMOTS, con-
verting an assembler afray into a FORTRAN compatible
array. It also converts the data words into a new form
TPTS, by building up a ﬁew word, using the time from

the present data word, and the state from the previous

wap .

data word. One data word is lost in this process.
This prograﬁme is necessary since the data produced by
OMOTS represent the vime the system was in a state

to its current state, whereas the
o,

fAfihal analysis requires the time the system is actually

before it changed

'in a particular state.
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vi) CLEAN

CLEAN is used to eliminate noise at the start
of phe record. This could be due to switching on of
the tape recorder, noise on the tape etc. The pro-
gramme (Figﬁre ix) prints out the start (e.g. the first
10 events and times) of the data produced by the pre-
vious programmes, and waits for a number to be typed in.
The number is selected by the operator on inspecting
the data‘printout. For instance, in the present ex-
periment all data Sets should havebstarted with a short
.interval (e.g. .8 seconds) with Channel 1 on, Channel 2
off. If the data set showed, 0102 0053 0041 0033
0801, the operator would, type in the last figure and all
preceding data words would be eliminated for the final

analyses.
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v) CMPRS

This programme (Figure viii) also works from
disk to disk, taking the data from DROPM and compressing
any sequences of data words which have the same state
into one data word which has as its time the sum of se-

quence times. .

I

FIND TME
s1am Of .
SO FILES
N |
SEAD SHIFT QLI PUT WERITE OINE
A SECton S TOR OF CutPut
oF 1iRst FUHEE BACKWANDS MIILR 1O
"t BY 120 WORDS SECOnn fik
ANO . T
3 P "
waiTl ONE WRItE OnE
\ ¢ND YES SECTOR OF OUIPUT OutPUL YES SEC108 OF ]
OF fnt? 7 BUHR INIO BUTTER Empiv? SLANKS 1N
' SECOND PILE SECOND FILE . ‘
NO
) D ¢ G ¢ CEERAE ¢ G ¢ TS ) D VM ¢ SN b S P PSR b S ) GG b S =
i YES ST UP 1St
11ME JOUND? SECION WORD -— -
A% 1151 wORD
f NO ' { COmrant TEST
i . . wWOrD witn
WORD ¢90m
Pyt SECTOR
DO LODF
COMPARING 1683 |
[\ WORD Wil SECIOR .
' 31— Yttt
' «ouns.mo som [ mms e mmi i === NO prr—
COmMPRESSED WOAE | 10 1431 woEDS anDy
N It STORE 1) IN
OutPUl BUFRLR

_Quirut AurreR

r'_.._....>.........-...._._>_._.._-_..

R ¢ SR ¢ G ¢ — T O Sl ¢ S O Af— T ¢ G— . G ¢ Ga—— GEE ? Gmme ¢ G - e=—
Lmns ¢ Gustsn ¢ e & Sem——— ¢ EE— ¢ SN ¢ Gt ¢ SIS ¢ EEG—— © SIS b S ¢ GEERS * g ¢ G § S, o S S

YES ‘
NO <L ADD TImES SET 1ESY
M;g;:?‘o;‘m Of 30i1 WORDS wWORD 3 WORD
- AND SAVE JUST TESTED
wiilE OnE J
. ADVANC £ WORD
SECIOR c'u outeyt Y 10 B¢ 1E5E0
A , I(m lD”Il: AND RUSET
‘ D il UMFS SAVED
R | }
Y BACK —- - - -
syt sutetd
o a7 370 woeos b e+ e & e + oo ¢ v+ e+ e § e + R & it © e « e ¢

ERIC |
'""‘“ e Figure viii: CMPRS.




- iy=

iv) DROPM

This proéramme (Figure vii) reads from disk
and writes back onto disk, preparing the data from
SHUFF so that pauscs of less than % see. can be elimin-
ated, by effectively switching back on any channel
which has switched off for less than % sec. This in-

W

terval can, of course, be varied to suit the user.
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vii) CRASH

CRASH reads from disk, analyzes the data and
prints the results. Since the type of analysis re-
quired (e.g. time x state- frequency distributions,
means and variances of times spent in each state, etc.)
depends on the user no deséription of this programme is
provided here.’
v{}i) SHOWD

Reads from disk files and prints the stored
data. Again, this depends on the user's individual re;

quirements and no further description is provided.
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